• Related bio-fusion areas including biostatistics, biochips, biocomputings, biomedical research, bio-imaging, and bio-nanotechnology
The journal Bioinformatics and Biosystems is under the leadership of the editorin-chief, Dr Jang R Liu of Korea Research Institute of Bioscience and Biotechnology (KRIBB). It has 7 editors and 17 editorial board members. As of November 2006, KSBI has published the three issues of the volume 1 so far. It will publish the fourth issue at the end of November 2006.
Korean Academy of Bioinformatics Education (KABE)
Korean Academy of Bioinformatics Education (KABE) was founded on September 22nd, 2005, with the initial 14 graduate and undergraduate school members having bioinformatics programs. KSBI founded preliminary meetings and work forces to developing KABE in 2004. The preliminary committee surveyed all the educational institutions for South Korea. Finally, 14 major universities and colleges having distinct educational programs or departments for bioinformatics education were included.
The distribution of the programs and departments of bioinformatics were widespread. Some has independent colleges or institutions. Others are departments of programs in college of natural sciences, medical schools, engineering schools or interdisciplinary
KAIST Bioinformatics Research Center
The KAIST Bioinformatics Research Center (BiC) was established in 2003. It is located in Chung Moon Soul Building of KAIST, Daejeon, Korea. The main objective of the BiC is carrying out world-class academic and industrial researches rather than simply providing bioinformatics database services. The BiC coordinates active collaborations among the biologists, computer scientists, biotechnologists, biochemical engineers, and other scientists and engineers who are interested in bioinformatics research. This allows efficient implementation of bioinformatic findings on real biological and biotechnological systems.
A number of professors at the Department of BioSystems, Department of Chemical and Biomolecular Engineering, Department of Biological Sciences, Department of Physics and other departments of KAIST are participating in various center activities. Undergraduate and graduate students as well as post-docs and researchers are developing their careers to become bioinformatics experts. Currently, the BiC carries out not only academic and national research projects, but also industrial and consulting projects.
Systems biology and systems biotechnology are important disciplines that the BiC is very much interested in. Using the outcomes of bioinformatics research, BiC is developing various platform technologies in systems biology and systems biotechnology. Systems biotechnology is the way biotechnology should be developed and practiced from now on. Up-stream (strain, cell and organism development), mid-stream (fermentation and other unit operations), and down-stream processes of biotechnology will benefit significantly by taking systems biotechnological approaches. In the cases of mid-to down-stream bioprocesses, it resembles systems engineering approach that has been successfully applied in chemical industries (core subject of chemical engineering). Now, it is time to take systems biotechnological approaches in developing up-stream processes such as strain development, which will ultimately lead to successful biotechnology development when combined with systems engineering of mid-to down-stream processes.
There are hundreds of biological information repositories accessible through the web, and the number and the size of these websites are increasing continuously. Since one essential aspect of bioinformatics lies in combining various biological findings to extract integrated knowledge and infer novel facts, automated integration of such information repositories is imperative. However, each repository has its own access protocol, data organization, and semantics. BiC has been investigating modeling and integration techniques to cope with such heterogeneity and diversity based on XML, Web, and Agent technology.
One of the essential parts of bioinformatics is to find useful but hidden patterns from massive biological data, which provide clues to uncover the secrets of biology. It includes classification, clustering, association analysis, and link analysis. BiC has been developing various bio-data mining programs using decision trees, regression trees, artificial neural networks, Apriori-variants, and so on.
There have been a lot of endeavors to model bio-processes such as metabolic processes, signal transduction, and gene regulation to achieve better understanding of biological systems. Various mathematical models are employed, which includes directed graphs, Petri nets, Bayesian networks, and Boolean networks, to name a few. BiC has been investigating the characteristics of various models, and developing systematic frameworks where various models can be fused into integrated analysis environments.
Recently, new and high-throughput experimental technologies generate huge amount of data on molecular interactions within a living cell. These interaction data can be formulated as a biological network where each molecule is a node and the interaction between these nodes are considered as a link in the network. There are various types (levels) of biological networks including protein-protein interactions, signaling and transcription-regulatory networks, and metabolic networks. These networks are not independent of each other, but they are rather interrelated in a hierarchical way. Although the collected data are believed to be incomplete and noisy, the availability of massive network data gives us a new insight for system-level understanding of biological systems. One of the major findings is that most biological networks are scale-free, which means that their connectivity (the number of links of each node) distribution follows a power law, In other words, they do not have any specific scale, and the corresponding distribution has a long (fat) tail, guaranteeing that there exists some nodes (called hubs) with a large number of neighbors. In addition, it has been found that these hubs play important roles in biological functions. The large-scale organization principles and functional properties of the biological systems (like how these molecules are interacting with each other to maintain the robustness of cellular functions) can be understood by studying the topological and dynamic properties of biological networks. To produce scientists capable of spearheading this new trend in research and development, we need to create educational system of new concept beyond the conventional boundaries of disciplines for educating and training future scientists and engineers with strong interdisciplinary orientation, who are equipped with quantitative, systematic, and integrative thinking and research abilities. They are also required to be empowered with knowledge of various fields in order to conduct researches of convergent, interdisciplinary nature and to apply the deciphered knowledge on life phenomena to pharmaceutical industry and/or biomedical field.
Mission
POSTECH's missions are to educate and train creative and pioneering scientists and engineers in bioscience and bioengineering, who can contribute to the improvement of human healthcare, welfare and natural environment, and to foster stronger global competitiveness in South Korea's biotechnology.
Overview
The School of Interdisciplinary Bioscience and Bioengineering (I-Bio Program) was launched in 2006 as a interdisciplinary graduate program in bioscience and bioengineering at the Pohang University of Science and Engineering (POSTECH) for the development of state-of-the-art bioengineering technology of interdisciplinary nature. Its mission is to educate and train world-class scientists and engineers in unique educational systems, who, equipped with quantitative, systematic, and integrative orientations and hands-on experience, can lead the new trends of integrative bioscience and bioengineering in the future.
Highly focussed on a selective number of students in bioscience and bioengineering, the program aims at developing state-of-the-art bioengineering technology of interdisciplinary nature, and producing futuristic, world-class scientists and engineers who, equipped with the knowledge, techniques, and insights from core sciences such as biology, physics, chemistry, and mathematics as well as a variety of disciplines including electronic and electrical engineering, computer science and engineering, mechanical engineering, materials science and engineering, chemical engineering, and environmental engineering, can conduct innovative research of a new trend.
This new program is expected to create a new paradigm for understanding, analyzing and adapting life phenomena and to serve as a role model for a successful bioscience and bioengineering program.
The I-Bio Program of POSTECH particularly enjoys the great advantages of being close to the National Core Research Center for Systems Bio-Dynamics (SBD-NCRC) designated by the Ministry of Science and Technology (MOST), the POSTECH Biotech Center (PBC), the Pohang Accelerator Laboratory (PAL), and other state-of-the-art educational and research infrastructures in the campus, all working to educate and train creative and pioneering next-generation scientists and engineers in the field of bioscience and bioengineering.
Research Areas
The research interests of the I-Bio Program faculties include nano and molecular scale-bioimaging, network dynamics, bio-dynamics, bio-materials, bio-analysis and biomedical engineering, bio-complexity and theoretical biology, bioinformatics, bioengineering, and synthetic biology.
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Academic Programs, Need-based Track System
To maximize the effect of interdisciplinary education and the efficiency of educating students with diverse academic backgrounds, the I-Bio Program provides customized curricula by providing two tracks of specialization based on the student's undergraduate majors and future research areas of interest and career goals. The track of each student is decided by the curriculum committee in consideration of the student's choice and the advisor's suggestion. The core curriculum, including two required courses and one of the three required electives, is geared to providing fundamentals of interdisciplinary biosciences, while the track-based curriculum offers more specific knowledge and technologies related with each track. These two parts combined together, the core curriculum and the track-based, work in an open system and serve as a systematic bridge between education and research.
Track 1: Systems Bioscience and Biotechnology
This track provides quantitative, systematic and dynamic education and research opportunities in various life phenomena, ranging from the level of molecules to that of organisms by adapting the theories, logic, techniques of mathematics, chemistry, life science, physics, electronic and electrical engineering and computer science. The analysis of biological complexity, a system-and dynamics-level investigation and theoretical interpretation and modeling on molecular biology, cytology and biochemistry interactions between molecules serve as a good example of the research of this track. In addition to that, education and research in biotechnology based on the quantitative, systematic and dynamic understanding of the phenomena of living organisms, eg., the development of new concepts in medicines, bio materials, and the control of metabolism, will be carried out.
Track 2: Systems Bioengineering
This track provides education and research opportunities in two areas. Incorporating the methodology, knowledge and technology of the fields of life science, material science and technology, mechanical engineering, industrial engineering, electronic and electrical engineering and chemical engineering, one area introduces engineeringoriented interpretation and devices in order to understand and apply life phenomena. The other area adapts biological knowledge to accomplish engineering oriented goals. In the former case, the education and research on bioimaging techniques, substitute biomaterials, and NEMS/MEMS-based medical engineering serve as an example. In the latter case, the education and research on computer simulation of a neural network of a living organism and development of the equipment to simulate the movements of organs of living organisms, animals and plants will be targeted. 
Bioinformatics and Molecular Design Research Center
Bioinformatics and Molecular Design Research Center (BMDRC) is a non-profit organization (http://www.bmdrc.org). It was founded in 1997, based on the passionate supports and collaboration of scientific institutes, companies, and universities. BMDRC is now located at Yonsei Engineering Research Complex in Seoul. BMDRC mainly focus mainly on the development of CAMD technologies including drug and material design, ADME/Tox prediction, PK prediction, environmental toxicity prediction, and systems biological approaches on several biological systems. BMDRC periodically, about ten times a year, provides training courses to industrial and academic researchers.
The objectives of the BMDRC are: BMDRC have developed several software and databases for CAMD:
• PreADME 1.0, ADME Prediction • PreADMET 2.0, ADME/Toxicity Prediction, http://preadmet.bmdrc.org In Korea, CAMD technologies are more popular than ever in the fields of drug discovery, material design, environment, and medical science. It will grow to be much more important in every field of industry and science. 
Center for Computational Biology & Bioinformatics (CCBB) Mission and Roles
Research Areas
➤ Development of the Integrated Bioinformatics System
• Unification of bioinformatics database (70 databases)
• Unification of bioinformatics analysis tools (56 analysis tools)
• Development of the management system for DB search results and analysis results 
➤ Statistical analysis of bio-medical information
• Construction of integrated data service system based on epidemiology and genomics information
• Developing the statistical method and techniques to find the relationship between the disease and integrated information system 
More Information
Bio-Medical and Informatics Team(BMIT) provides gene/protein information to the medical institution and researchers by analyzing and utilizing the various genes and proteins. Especially, BMIT is constructing the service system for disease prediction and disease prevention from the analysis. To establish such system, BMIT has integrated four major gene databases(NCBI, Ensemble, UCSC, and H-INV) and provide domestic researchers useful information for various disease by integrating various domestic disease databases to the major gene databases.
Furthermore, we focused on the research of the interaction model of gene/protein causing disease to be cured the disease by taking various approaches (genomics, proteomic, and bioinformatics) to explain the cause of the disease. Additionally, we are developing various algorithms for the analysis of gene/protein function and single nucleotide polymorphism(SNP).
To support these researches efficiently, we introduce a clustering computer with a very high computing power which has 100 nodes and many workstations.
As the leading group of the domestic bioinformatics, BMIT will contribute to improvement of bioinformatics and will serve the researchers with useful information for various diseases. • Development of data analysis algorithm using bioinformatics technology
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• Construction of bio-information database and development of data analysis softwares
• Supporting the data analysis in biotechnology
Organization Chart and Members' Specialty
Total Degree subtotal BT IT Chemistry Physics Math/Statistics Etc
Research Areas
➤ Proteome data analysis 
National Agricultural Biotechnology Information Center (NABIC) Mission and Roles
• To provide full service of agricultural bio-information to domestic and foreign researchers
• To expand the global bioinformation center and develop new and high-valued biotechnology information for competitive researches & advanced technology
• In the National Agro-biodiversity Information Center, -Crop and microorganism genetic resources information (National Genebank) and Korean Agricultural Culture Collection (KACC)
• In the Agricultural Biosafety Information Center, -Domestic and foreign biosafety information, GMO experimental data, environmental risk assessment policy, etc.
• In the Genome Information Center, -Integration and management of agricultural genome information -Service of information retrieval on plant and microbial genomes
Organization Chart and Members' Specialty
Total Degree Subtotal BT IT Chem Phys Math Etc 7 Ph.D 3 3 - - - - - M.S 2 1 1 - - - - B.S 2 - 2 - - - -
Research Areas
National Agricultural Biotechnology Information Center (NABIC, www.niab.go.kr) was found in December, 2002. The center has developed core bioinformatics systems, and it has provided the integrated agricultural biotechnology information, such as genomic information, genetic resources, biosafety information and biotechnology research information, to the researchers in the field of biology.
➤Agricultural biotechnology information infrastructure of bioinformatics
• Building, maintaining and providing of biological genome databases and information services.
• Integrating research data from our genome sequencing projects and functional genomic research, and its information service.
➤Database construction and service of agricultural biotechnology information
• Bioresource information for crop and microorganism in South Korea including short and long term conservation.
• Collection, preservation and distribution of agriculture related microorganisms.
• Providing the information on GMO biosafety management and LMO risk assessment policy.
• Analysis tools for agricultural genome information.
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➤Research information management of the National Biotechnology Agricultural Biotechnology
• Construct and provide the enhanced service of agricultural biotechnology news, research results and papers.
• Provide information on biotechnology patents and special grant research.
Research Achievements (Recent 5 years)
Year Section Achievements • Genetic resources information analysis system.
• Agricultural genomic information analysis system.
• Comparative genomics and marker analysis system.
• Matabolic pathway and protein analysis system.
• Microarray expression analysis system.
• High-performance parallel cluster server system 
